Maple Worksheet for Section 6.5, The Dirac Delta Function. For the first problem, we show that
detail that Maple can provide (only for those that have had the Calculus Lab). Otherwise, the graphs
are shown so that you can get a feeling for how it all works.

t> restart;
[ > with(inttrans): #Defines the iIntegral transforms (e.g., laplace)
[ > DEOl:=diff(y(t),t$2)+2*diff(y(t),t)+2*y(t)=Dirac(t-Pi);

82 0
DEO1 := —2y(t) +2(ay(t)J+2y(t)=Dirac(t—n)

L ot
> Yl:=laplace(DEO1,t,s);
Y1 :=
s (s laplace(y(t),t,s) —y(0)) —D(y)(0) + 2 s laplace(y(t), t,s) —2y(0) + 2 laplace(y(t), t,s)
(-sm)
L =e
[ > Y2:=solve(Y1, laplace(y(t),t,s));
oy . SY(0) £ D(Y)(0) +2Y(0) + o)

' 2
i S +2s+2
[ > Y3:=subs({y(0)=1,D(y)(0)=0},Y2);

(-sm)
_:s+2+e
32+25+2

"> Y4:=invlaplace(Y3,s,t);

—t —
L Y4 .= e( )cos(t) +e(
(> plot(Y4,t=0..2*Pi);

t) )

: . (-t+m)
sin(t) — Heaviside(t—m) e sin(t)
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For the second problem , we'll go ahead and take the shortcut solution and get the plot.

"> DE02:=difF(y (L), t$2)+2*diFF(y(t),t)+2*y(t)=Dirac(t-Pi)-Dirac(t-2*P
1);

2
DEOQ2 := [6—2 y(t)] +2 [% y(t)j +2y(t) =Dirac(t— =) — Dirac(t— 2 nt)

L ot
[ > Y:=dsolve({DEO2,y(0)=0,D(y)(0)=0},y(t));
. (-t+m) . (-t+2m) .
Y :=y(t)=-sin(t) (e Heaviside(t—nt) + e Heaviside(t—2 rt))

| > plot(rhs(Y),t=0..4*Pi);
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[ > DEO3:=diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=Dirac(t-5)+Heaviside(t-
10);

2
DEO3 := {8—2 y(t)] +3 [% y(t)) + 2 y(t) =Dirac(t—5) + Heaviside(t — 10)
L ot
[ > Y:=dsolve({DEO03,y(0)=0,D(y)(0)=1/2},y(1));
. (10-21) . (-t+5) 1 .
Y :=y(t) = —Heaviside(t—5) e + Heaviside(t—5) e +§ Heaviside(t — 10)
— Heaviside(t — 10) e(_t +10) +% Heaviside(t — 10) e(20 -2 —%e(_z Y +%e(_t)

> plot(rhs(Y),t=0..20);
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t
"> DEO5:=difF(y(t),t$2)+2*di FF(y (1), t)+3*y(t)=sin(t)-Dirac(t-3*Pi);

2
DEO5 := a—y(t) +2 [Q y(t)j + 3y(t) =sin(t) — Dirac(t— 3 n)
I atz ot
[ > Y:i=dsolve({DEO5,y(0)=0,D(y) (0)=03},y(t));

Y = y(t) :%e(_t) cos(«/zt) —%cos(t)
1 - . (-t+3m) 1 .
+Eﬁ Heaviside(t— 3 1) sm(—«/?t+3 2m)e +Zsm(t)

"> plot(rhs(Y),t=0..6*Pi);




[ > DEO6:=diff(y(t),t$2)+4*y(t)=Dirac(t-4*Pi);

2
DEOQ06 := [6—2 y(t)] +4y(t) =Dirac(t—4 )
L ot

[ > Y:=dsolve({DEO6,y(0)=1/2,D(y)(0)=0},y(t) ,method=laplace);

1 1
Y = y(t) :Ecos(z t) +E Heaviside(t—4 ) sin(2t—8 «t)
> plot(rhs(Y),t=0..8*Pi);




0.6
0.4

0.21

0.2]
0.41

0.6

[ > DEO8:=diff(y(t),t$2)+4*y(t)=2*Dirac(t-4*Pi);

2
DEO8 := [8—2 y(t)} +4y(t)=2Dirac(t—4 )
L ot

[ > Y:=dsolve({DEO6,y(0)=0,D(y) (0)=0},y(t) ,method=laplace);

1
Y == y(t) :E Heaviside(t—4 =) sin(2t -8 «t)
> plot(rhs(Y),t=0..8*Pi);
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[ > DE17:=diff(y(t),t$2)+y(t)=sum(Dirac(t-k*Pi),k=1..20);

2
DE17:[§Ein]+yU)—DHthn)+DH&Xt2n)+DWth3n)+ka1t4n)
ot

+ Dirac(t — 5 ) + Dirac(t — 6 ©) + Dirac(t — 7 =) + Dirac(t — 8 ©) + Dirac(t — 9 )

+ Dirac(t — 10 =) + Dirac(t — 11 ) + Dirac(t — 12 ) + Dirac(t — 13 t) + Dirac(t — 14 )

+ Dirac(t — 15 =) + Dirac(t — 16 ©t) + Dirac(t — 17 =) + Dirac(t — 18 t) + Dirac(t— 19 )

+ Dirac(t—20 «t)
C> V- =dsolve({DE17,y(0)=0,D(y)(0)=0},y(t));
Y :=y(t) = —(Heaviside(t — ) — Heaviside(t — 2 ) + Heaviside(t — 3 &) — Heaviside(t — 4 )

+ Heaviside(t — 5 n) — Heaviside(t — 6 ) + Heaviside(t — 7 n) — Heaviside(t — 8 )

+ Heaviside(t — 9 ) — Heaviside(t — 10 ) + Heaviside(t — 11 ©) — Heaviside(t — 12 «t)

+ Heaviside(t — 13 ) — Heaviside(t — 14 =) + Heaviside(t — 15 n) — Heaviside(t — 16 «t)

+ Heaviside(t — 17 ©) — Heaviside(t — 18 ) + Heaviside(t — 19 ) — Heaviside(t — 20 rt)) sin(t)
> plot(rhs(Y),t=0._.30*P1);
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[ > DE19::diff(y(t),t$2)+y(t):sum(Dir;c(t—k*Pi/Z),k:1..20);
o° 1 3
DE19 := [—2 y(t)] +y(t) = Dirac(t—EnJ + Dirac(t—m) + Dirac(t—gnj + Dirac(t-2 m)
ot
: 5 . . 7 : : 9
+Dlrac(t—gn}LDlrac(t—3n)+D|rac(t—Enj+Dlrac(t—4n)+Dlrac[t—an]

11 13
+ Dirac(t-5m) + Dirac(t —? nj + Dirac(t—6 1) + Dirac(t —?n] + Dirac(t -7 n)

. 15 . ) 17 i . 19
+ Dirac t—?n + Dirac(t -8 ) + Dirac t—?n + Dirac(t—9 rt) + Dirac t—?n

L + Dirac(t—10 nt)
[ > Y:=dsolve({DE19,y(0)=0,D(y)(0)=0},y(t), method=laplace);

1 15 3
Y =y(t)= (—Heaviside(t - E nj + Heaviside(t - ? nj + Heaviside(t - E n]
o 17 o 5 L 19 .. 7
— Heaviside t—?n — Heaviside t_En + Heaviside t—?n + Heaviside t_En

9 11 13
- Heaviside(t - 5 nj + Heaviside(t - ? ch - Heaviside(t - ? nD cos(t) + (Heaviside(t — 4 «t)

— Heaviside(t — 5 ©) + Heaviside(t — 6 ©) — Heaviside(t — 7 n) — Heaviside(t — «t)
+ Heaviside(t — 8 n) + Heaviside(t — 2 n) — Heaviside(t — 9 ) — Heaviside(t — 3 )
L + Heaviside(t — 10 =)) sin(t)
> plot(rhs(Y),t=0..20*P1);
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[ > restart;
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